Fibrillar structure and mechanical properties of collagen.
Collagen type I is among the most important stress-carrying protein structures in mammals. Despite their importance for the outstanding mechanical properties of this tissue, there is still a lack of understanding of the processes that lead to the specific shape of the stress-strain curve of collagen. Recent in situ synchrotron X-ray scattering experiments suggest that several different processes could dominate depending on the amount of strain. While at small strains there is a straightening of kinks in the collagen structure, first at the fibrillar then at the molecular level, higher strains lead to molecular gliding within the fibrils and ultimately to a disruption of the fibril structure. Moreover, it was observed that the strain within collagen fibrils is always considerably smaller than in the whole tendon. This phenomenon is still very poorly understood but points toward the existence of additional gliding processes occurring at the interfibrillar level.